D espite the fact that as many as 80%-90% of patients with cancer pain can be treated effectively using pharmacologic therapies and other advanced techniques (American Pain society, 2003; reder, 2001) , 38%-85% of patients with cancer in Taiwan still experience varying levels of pain (chiu, 1997; ger et al., 2004; ger, Ho, Wang, & cherng, 1998; Hsieh, 2005; lin, 1999) . Pain is one of the symptoms that patients fear most (Holtan et al., 2007) ; it overwhelms all aspects of patients' lives (Holtan et al.) and creates a sense of uncertainty and hopelessness (Avemark, Ericsson, & ljunggren, 2003) . Pain control is, therefore, a high priority in the treatment of patients with cancer. The purpose of this study was to develop and evaluate a tool to measure opioid-taking self-efficacy among Taiwanese outpatients with cancer. Because pharmacologic agents are considered to be a cornerstone of cancer pain management, patients handling their prescribed analgesic regimens is key to successful cancer pain control. medication adherence rates among patients who have prescribed analgesics for their cancer pain are, however, lower than what are needed to achieve optimal pain control (chang, chang, chiou, Tsou, & lin, 2002; Du Pen et al., 1999; lai et al., 2002; miaskowski et al., 2001; Zeppetella, 1999) . Evidence suggests that many patients have practical difficulties with medication adherence, such as taking around-the-clock doses at regularly scheduled intervals, taking a recommended "rescue dose" for breakthrough pain, and regulating pain medications to balance pain relief with opioid-related side effects (Beck, 1998; miaskowski et al., 2001; riddell & Fitch, 1997; schumacher et al., 2002) . social and behavioral scientists have developed a number of theories and models to explain how individuals' belief systems influence their health behaviors, such as medication adherence (Bandura, 2001; Becker, 1974; Fishbein & Ajzen, 1975) . Bandura (2001) asserted that cognitive processes, particularly perceptions of self-efficacy, play an important role in how individuals acquire new behaviors and retain old ones. in particular, these cognitive processes contribute to how individuals judge their ability to perform specific behaviors and crucially influence their choice and persistence in those behaviors. self-efficacy is defined as individuals' personal beliefs regarding their capabilities to carry out specific tasks to achieve desired outcomes (Bandura, 2006) . self-efficacy theory suggests that people with strong efficacy expectations are more likely to persist with difficult tasks, even after experiencing an initial impediment or failure.
several studies suggest that self-efficacy has the potential to facilitate adherence behaviors for a range of complex behaviors, including adherence to exercise (sweeney, Taylor, & calin, 2002) and weight control programs (Burke, Dunbar-Jacob, sereika, & Ewart, 2003) . Few studies, however, have specifically explored self-efficacy relating to management of cancer pain. understanding the role of self-efficacy beliefs in influencing patients' responses to pain may assist in the development of clinically relevant strategies for cancer pain management.
To date, the concept of self-efficacy in the context of cancer pain management has not been investigated in any depth. moreover, the availability of a psychometrically robust instrument to study the potential role of self-efficacy is important in efforts to understand the psychological determinants of health outcomes such as adherence behavior. Because self-efficacy is task-specific, every domain of interest demands a different self-efficacy measure (Burke et al., 2003; simoni, Frick, & Huang, 2006; sweeney et al., 2002) . A search of the literature yielded no instrument that measured perceived opioid-taking self-efficacy in patients with cancer-related pain. Bandura (2006) stated that, in developing self-efficacy scales, the researcher must structure the scale to identify the level of challenges and obstacles to successful performance of necessary behaviors or tasks. Participants judge their capability (strength of self-efficacy) to overcome various obstacles (level of self-efficacy). moreover, a self-efficacy scale should include items representing performances and challenges that are sufficiently difficult to avoid ceiling effects.
Methods

Design
The present study was carried out in three stages. The purpose of stage 1 was item generation. This stage involved qualitative interviews with a sample of 19 patients with cancer with pain and a literature review to identify key behaviors or tasks involved in taking opioid analgesics and the factors that may influence these behaviors. The findings from this stage are reported elsewhere (liang, yates, Edwards, & Tsai, in press) . stage 2 was a pilot test to evaluate the feasibility and reliability of the preliminary scale developed from these qualitative interviews. stage 3 involved exploratory factor analysis and concurrent validity testing. This article reports findings from stages 2 and 3. The study was approved by the institutional ethics committees of the participating agencies and all patients provided informed consent.
Pilot Study (Stage 2)
Instrument development: A draft of the 36-item, selfadministered Opioid-Taking self-Efficacy scale-cancer (OTsEs-cA) was developed from a previous qualitative study. it included nine items to measure communicating about pain and taking analgesics, nine items regarding tailoring the medication regimens, three items about taking analgesics according to schedule, six items about acquiring help, and nine items regarding managing treatment-related concerns. scale items were written based on the themes emerging from the interview data and the literature to measure the key behaviors or tasks associated with opioid-taking self-efficacy. items reflected the various situations in which these tasks or behaviors were applied. Each item was (a) included to assess degree of confidence related to behaviors associated with taking opioids for cancer pain, (b) written in such a way that patients with minimum educational levels could understand it, and (c) phrased in positive terms to assess patients' specific confidence about taking opiods for their cancer pain.
An 11-point scale was used to measure the strength of the subject's confidence in various circumstances. The scale ranged from 0 (not at all confident) to 10 (completely confident) so that a higher score meant higher perceived opioidtaking self-efficacy.
The interviews in stage 1 were conducted in chinese. The chinese transcripts were then translated into English to enable the English-speaking coauthors to read the transcripts and discuss emerging themes. The themes were used to develop items for the OTsEs-cA. The original English version of the scale was then translated into chinese by a professional bilingual translator (English and chinese) from the cambridge Translation service company in Taiwan. A second professional bilingual translator (English and chinese) from the choice language service company who had not seen the original English version was contacted to prepare a back-translation into English. The English back translation of the items and the originals then were compared by a native English-speaking oncology nursing professor who judged the items as equivalent to the original version.
Quick Facts: Taiwan
Geography and economy: Taiwan is a relatively small island country in Asia that, as of June 2007, had a total population of about 23 million people. Because of the free economic environment and limited natural resources, Taiwan has transformed from a labor-intensive agricultural economy to a technology-and capital-intensive industrial economy.
Healthcare system: The Taiwan government implemented a National Health Insurance (NHI) program in 1994 that provides universal medical care to all of the citizens in Taiwan. Medical expenses for children who are diagnosed with cancer are covered by NHI for a very small co-pay. Two native English-speaking experts (one professor and one postdoctoral researcher specializing in self-efficacy research) reviewed the initial English version of the scale for relevance and clarity. Although agreement as to the overall content validity was 100%, the experts suggested that some questions be reworded. One item developed to measure an aspect of tailoring the medication regimens was thought to be duplicative and was deleted. A panel of three native chinese-speaking experts (an oncology physician, a palliative care nurse, and a professor specializing in oncology nursing) was asked to review the version of the scale for relevance and clarity, with 94% agreement on all items. minor changes were made to the wording of some items on the basis of suggestions of the panellists. The 35-item chinese version of the scale was used in the pilot study. The pilot study was designed to assess reliability and feasibility of the tool. specifically, feasibility of use, internal consistency, and test-retest reliability were assessed.
Sample: The initial tool was pilot-tested with 30 patients in the oncology outpatient departments of two hospitals in the Taipei area. Patients for this step of the research had a cancer diagnosis, and had an average pain intensity score of 3 or greater on a 0-10 scale in the prior 24 hours, were prescribed opioid analgesics for cancer-related pain on an around-the-clock and as needed basis in the prior week at least, were older than 18 years, and were conscious and able to sign the consent form. subjects included 16 men (53%) and 14 women (47%). Participants ranged in age from 20-62 years old, with a mean age of 44.4 years (sD = 9.7 years). most subjects were married (73%), lived with others (87%), had a mean education of 11.4 years, were Buddhist (43%) or had no religion (27%), and were not working (50% unemployed, 23% medical leave).
Internal consistency: internal consistency was evaluated with item-to-total correlation coefficient and cronbach alpha coefficient. An item-total correlation greater than 0.40 is desirable (Knoke & Bohrnstedt, 1994) , and a cronbach alpha coefficient value of 0.80 or greater is generally an accepted level of adequate internal consistency for new instruments (Ozdamar, 1999) .
internal consistency was tested for the scale and subscales. The initial internal reliability coefficient for the entire scale was 0.96. The cronbach alphas for each of the five preliminary subscales developed to measure the key five constructs that emerged from the stage 1 interviews was greater than 0.70. in addition, all item-total correlations were greater than 0.40.
Test-retest reliability: stability was established by testretest among the initial pilot sample. The retest occurred approximately two weeks after the initial completion of the scale. For stability, the correlation coefficient should be approximately 0.70 for a newly developed tool (nunnally & Bernstein, 1994) .
The results of test-retest reliability revealed a statistically significant association between the original score and the retest score (r = 0.68, p < 0.01-r = 0.82, p < 0.01) for each of the subscales. in addition, a paired t test assessed if a significant change occurred in the total scale score during the time between the first and second administration. The t test for difference between scores was not significant.
Feasibility: Ten of the 30 subjects participated in a brief, structured interview to elicit their opinions regarding the tool.
subjects were asked to comment on the timing and clarity of questions and whether they were uncomfortable answering questions. They also were invited to add questions relevant to the topic. Average time to complete the scale was 11 minutes (possible range 7.5-20 minutes). One participant suggested a 0-5 scale instead of a 0-10 item scale. Pajares, Hartley, and valiante (2001) have demonstrated that a 0-100 scale better predicts self-efficacy belief than a 1-6 response scale. in addition, Bandura (2006) has warned that self-efficacy response scales with too few steps should be avoided as they are less sensitive and less reliable; however, a simpler response format, such as a 0-10 scale, retains the same scale structure and descriptors as a 0-100 scale. Therefore, the 11-point format was retained.
Construct and Concurrent Validity (Stage 3)
Sample: The sample consisted of 92 outpatients with cancer recruited from two teaching hospitals in the Taipei area of Taiwan. The sampling frame and inclusion criterion were the same as described previously for patients in the pilot study.
Measures: in addition to the 35-item OTsEs-cA, two measures relevant to concurrent validity were administered to the 92 Taiwanese outpatients with cancer: percentage opioid adherence rate and the Brief Pain inventory short Form (BPi-sF). self-efficacy has become a cognitive construct integral to understanding behavior (Bandura, 2004) and pain experience (nicholas, 2007) . The validity and reliability of BPi-sF for pain experience is well established (Klepstad et al., 2002; radbruch et al., 1999) , and as such, percentage opioid adherence rate and BPi-sF were chosen as the "gold standard" in testing the validity of the OTsEs-cA.
For analgesic adherence, a mean adherence rate was calculated using dose taken divided by dose prescribed, multiplied by 100. For the mean adherence rate, all opioid analgesics were converted to morphine equivalents. Analgesic adherence was assessed by patient self-report at interview. The researcher transcribed the prescribed medication, strength, dosage and route, and frequency of the prescribed opioid analgesics from the patient's medical record. Patients were then asked to report their pain medication used, including strength, dosage and route, and frequency in the prior 24 hours for each medication in turn. A chart with the picture and the name of each available medication on the market was provided to help respondents recall the name of their medication.
Pain experience was measured by the BPi-sF chinese version (Wang, mendoza, gao, & cleeland, 1996) . The BPi-sF is comprised of four items to assess pain intensity (worst, least, average, and current pain), seven items to assess pain interference, and one item to assess pain relief in the past 24 hours. The validity and reliability of the instrument are well established, with the instrument being used in numerous studies across the world (lin, 2001; reyes-gibby et al., 2006; yates et al., 2004) .
Results
Sample subjects included 54 (59%) men and 38 (41%) women. Participants ranged in age from 30-92 years old with a mean age of 56.4 years (sD = 12.2 years). most subjects were married (74%), lived with others (89%), had a mean education of 9.2 years, were Buddhist (51%) or Taoist (22%), and were not working (57% unemployed, 20% retired).
Construct Validity of the Opioid-Taking Self-Efficacy Scale-Cancer
An exploratory principal component factor analysis was performed in an attempt to detect the latent constructs in the initial set of 35 self-efficacy items. Factor analysis revealed the Kaiser-meyer-Olkin measure of sampling adequacy was 0.839 and the Barlett's Test of sphericity showed a significance level (x 2 = 2749.13, df = 595, p = 0.000), indicating that the assumptions for a factor analysis were met.
The initial principal component factor analysis with orthogonal varimax rotation generated eight factors with an eigenvalue of 1.00 or greater that accounted for 74.98% of the variance. All items loaded onto at least one factor at the 0.40 level or above. communalities for all items were greater than 0.60.
To determine and interpret the number of items and factors to retain, several statistical procedures as well as conceptual foundations were considered (Diiorio, 2005) . Although three items that were originally conceptualized as measuring "taking analgesics according to schedule" loaded on two separate factors, they could not be distinguished conceptually. The items were therefore deleted from the measure. in addition, one item originally conceptualized as measuring the construct of "tailoring the medication regimen" loaded on factor 4. The item did not fit conceptually with the remainder of items loading on that factor, which were seen to measure the concept of "acquiring help." The item, therefore, also was deleted. Of the original 35 items, 4 items were discarded and 31 were retained.
A final factor analysis was performed on the remaining 31 items to confirm the robustness of the proposed factor structure after removing the four items. The analysis resulted in the extraction of seven factors with eigenvalues greater than 1, accounting for 73.16% of the variance (see Table 1 ). communalities in the analysis were between 0.60 and 0.90. items that loaded at greater than 0.4 (cut-off) on more than one factor were placed on the factor with the best conceptual fit with the initial constructs (Diiorio, 2005) .
The results of the final factor analysis confirmed the constructs of communication about pain and analgesic taking (factor 1) and tailoring the medication regimen (factor 2). moreover, apart from one item (item 34), all items loading on factor 3 reflected the dimension of acquiring help. items originally developed to assess the concepts of managing treatment-related concerns continued to load separate factors (one item loading on factor 3 [item 34] and the other items loading on factor 4 to factor 7).
Factor 7 was deleted because only one item (item 32) loaded above 0.4 on this factor. After the item was deleted, factor 4 was combined with factor 6 to create one scale assessing management of treatment-related concerns. The rationale for combining items on these three factors was that communalities among items loading on factor 4 to factor 6 were all above 0.6, suggesting the items shared common factor variance (maccallum, Widaman, Zhang, & Hong, 1999) . moreover, the correlations among these factors demonstrated average intercorrelations (r = 0.38-0.55, p < 0.01), further suggesting these factors were conceptually related. The initial theoretical foundations developed in the early stage of this study suggested the important unique contribution to opioidtaking self-efficacy of this construct.
One item (treat constipation associated with taking pain medications, item 34) originally conceptualized as measuring the construct of managing treatment-related concerns that loaded on factor 3 (acquiring help), also was added to items loading on factors 4-6 to measure the construct because it did not fit conceptually with the notion of acquiring help. This process of comparing results of factor analysis with the results of the initial stage of this study resulted in four main constructs being represented by 30 of the 35 items. The subscale names and associated items are presented in Figure 1 .
Internal Consistency of the Revised Opioid-Taking Self-Efficacy Scale-Cancer
internal consistency was tested for the 30-item scale and subscales (see Table 2 ). The initial internal reliability coefficient for the entire scale was 0.95. The cronbach alpha for each subscale was above 0.80. in addition, all item-total correlations were greater than 0.40.
Concurrent Validity of the Revised Opioid-Taking Self-Efficacy Scale-Cancer
The total OTsEs-cA score was significantly and positively correlated with adherence to an around-the-clock analgesic regimen (r = 0.22, p < 0.05); in particular, the subscale assessing perceived self-efficacy with managing treatment-related concerns was significantly and positively related to greater adherence to an around-the clock analgesic regimen (r = 0.25, p < 0.05). in addition, the OTsEs-cA was significantly and positively correlated with reported pain relief (r = 0.35, p < 0.01 for total score and r = 0.27, p < 0.01-r = 0.36, p < 0.01 for all subscale scores) and worst pain (r = 0.25, p < 0.05 for total score, r = 0.25, p < 0.05 for communication about pain and analgesic taking subscale and r = 0.23, p < 0.05 for managing treatment-related concerns subscale).
Discussion
The study focused on the development and preliminary evaluation of a scale to measure self-efficacy of patients with cancer in adhering prescribed opioid regimens. The final OTsEs-cA is a 30-item, patient-derived, self-administered scale. results of the cronbach alpha and test-retest reliability demonstrate that the OTsEs-cA is internally consistent and yields stable scores over time. The cronbach alphas for each subscale reached the recognized criteria of 0.80 for a new scale (Ozdamar, 1999) , indicating good reliability. given that the number of items is likely to influence the estimate of internal consistency (Diiorio, 2005) , an alpha level of 0.95 is considered to be good for the 30-item OTsEs-cA scale. items in each subscale also demonstrated acceptable itemtotal correlations of higher than 0.40 (Knoke & Bohrnstedt, 1994) . in the present study, results of test-retest reliability in the initial pilot test ranged from 0.71-0.82 for subscales in the OTsEs-cA, with the exception of a correlation coefficient of 0.68 for "taking analgesics according to schedule" and 0.69 for "managing treatment-related concerns." For test-retest analysis to assess stability, a correlation coefficient of 0.70 generally is considered acceptable (nunnally & Bernstein, 1994) . The test-retest reliability was, however, not conducted with the final 30-item version of the OTsEs-cA. 
Figure 1. Subscales and Item Descriptions of the Opioid-Taking Self-Efficacy Scale-Cancer
The preliminary evaluation of the OTsEs-cA also demonstrates that the scale has acceptable construct and concurrent validity. results of the factor analysis identified the multidimensionality of OTsEs-cA with four factors, including communicating about pain and taking analgesics, tailoring the medication regimen, acquiring help, and managing treatment-related concerns. given the small sample size in this study, further testing to confirm these key dimensions of opioid-taking self efficacy is required. Furthermore, although concurrent validity is demonstrated by significant correlations between the OTsEs-cA and measures of adherence behavior and pain experience, some of these correlations are weak.
if the psychometric properties of the OTsEs-cA are confirmed in further studies, it has many potential applications for clinical practice and research. For example, the OTsEs-cA can be used to identify specific situations that impede patients in adhering to their prescribed regimen. For clinical practice, the information gathered from this scale can provide clinicians with specific situations that pose challenges for their patients, and by itself, encourage a more focused discussion regarding opioid adherence. For research, the scale can provide an effective outcome measure. For example, self-efficacy can be assessed over time in response to a behavioral, cognitive, or nursing intervention, and thus the scale can be used to evaluate within-patient or between-patient change in self-efficacy over time. it may also be used in studies to investigate mediators or moderators of adherence to prescribed opioid analgesics.
self-efficacy is a valuable concept that potentially can explain some variance in opioid-taking behavior in patients with cancer. self-efficacy is a particularly relevant concept because it is flexible (Bandura, 2001) and can be the basis for the development of behavior modification interventions (Bandura, 2004) . specifically, sources of efficacy expectations such as mastery experience, vicarious experience, verbal persuasion, and physiologic and emotional states are well documented. These sources can be incorporated into healthcare interventions that are designed to improve patients' self-efficacy. Although a number of theories and models attempt to explain health behaviors such as treatment adherence (Bandura, 2001; Becker, 1974; Fishbein & Ajzen, 1975) , selfefficacy is particularly helpful for understanding situational impediments that prevent patients from taking prescribed opioids to control cancer pain.
A major strength of the OTsEs-cA is that it was derived from patients. The items reflect multiple dimensions of tasks, behaviors, and situations associated with taking opioid analgesics identified by patients. This is important, not only because of its inherent content validity but also because it provides a systematic way of assessing patients' individual beliefs in their ability regarding taking prescribed opioids. Another strength of this scale is its behavior specificity, that is, the scale was developed and tested in patients who had been prescribed opioid analgesics for cancer-related pain and taken them for at least the prior week. such patients are more likely to provide accurate assessment of the beliefs in competencies involved in taking opioids as prescribed. This is important because self-efficacy as a task-specific construct may vary across different groups of behaviors (Bandura, 2006) . For example, the competencies involved in taking medication for cancer pain may be different from those involved in taking medications for hypertension.
The OTsEs-cA is the first scale developed specifically for opioid analgesics taken by patients with cancer. Furthermore, the preliminary evaluation of the validity of this scale has verified that it is associated with a direct assessment of medication adherence and pain experience. However, limitations of the study are a small sample that was considered insufficient to perform factor analysis on 35 self-efficacy items. A widely used rule of thumb is that one should have 5-10 times as many subjects as items for psychometric testing (nunnally, 1978) . These rules could not be applied in the analysis conducted for this study. Therefore, this scale needs additional psychometric testing to confirm the four dimensions of the construct. moreover, test-retest reliability of the 30-item measure also needs to be undertaken. Also, the tool was only tested with a Taiwanese population. Although efforts were made to ensure validity of translations and constructs, the instrument should be tested in other populations. in addition, the scale will require further revision and testing for English populations.
Conclusion
This article provides preliminary evidence of the reliability and validity of the OTsEs-cA. The reliability estimates obtained for this 30-item scale showed adequate internal consistency. concurrent validity for opioid-taking self-efficacy also was supported. Further validation is recommended; however, based on the data presented from the study, the scale seems adequate for measuring a variable that is likely to be an im-portant factor in the success of achieving and maintaining a prescribed opioid-taking regimen for cancer pain.
